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Antilles  Current  observations 


ABSTRACT.  Temperature  and  current  measurements  have  been  made  during  trai>- 
aects  of  the  Florida  Current*  Temperature  variations  that  mav  correspond 
with  the  tide  or  vdth  internal  waves  have  been  noted  on  the  western  side 
of  the  Current,  Seasonal  variations  also  show  up*  Often^  cooling  of  a 
water  column  is  associated  rdth  r,  more  rapid  tcs5)srature  change*  Each 
section  on  ohe  Florida  Current,  transversevri.se,  produces  a charactertstie 
batiiythermogram. 


Surface  currents  were  measured  by  means  of  a geomagnetic  electrokinetograph* 
Monoaxial  and  biaxial  current  patterns  vrere  found,  C5n  the  v;est  rn  side  of 
the  axis  occurs  the  greatest  horizontal  surface  velocity  shear,  and  associ- 
ated vrith  that  is  the  greatest  horizontal  temperature  change  at  100  and  200 
meters.  Near  the  western  edge  tnere  is  indication  that  greater  average  speed 
is  associated  v/ith  greater  net  surface  change  of  temperature* 


Determinations  of  transport  have  been  attempted  by  means  of  the  Malkus-Stern 
theory.  There  is  a strorig  relation  betv/een  transport  and  the  cross-sectional 
area  above  the  first  strong  thermocline.  As  yet,  no  obvious  relation  between 
transport  and  average  surface  velocity  has  been  observed*  A sl.ight  deepening 
of  the  first  strong  thermocline  below  the  speed  axis  of  the  curx'ent  has  been 
noticed. 

Observations  nade  along  the  western  edge  of  the  Florida  Current  and  in  the 
area  west  of  Eleuthera  Island,  the  '‘Antilles  Ciurent”  area,  are  incorporated 
in  this  report* 


S'JTRQDUCTIQN 

A series  of  temperature  and  velocity  measurements  across  the  Florida 

Current  was  started  towards  the  end  of  December,  19^2  in  an  attempt  to 

discover  and  understand  the  variations  - seasonal,  lunar,  diurnal  and 

meteorological  - in  temperature,  velocity  and  current  location  that  have 

been  noticed  in  this  body  of  water*  The  research  vessel  of  the  ?uarine 

Laboratory  used  in  this  investigation  is  the  TJ.S,  Army  T-19*  (Plate  1,) 

Its  overall  length  is  65  feet,  with  a beam  of  l6  feel-,  and  is  powered  by 

a Superior  101D-&  diesel  engine.  It  accommodates  four  scientists  and  tvro 

crevsT  members.  The  T-19  is  equipped  with  the  following  hydrographic  gear, 

which  is  being  used  in  this  investigation: 

Hydrographic  winch,  vdre  and  Nansen  bottles 
Bathjrbhermograph  vanch,  wire  and  bathythermographs 
Geomagnetic  Electrokinetograph  (GEK) 


Fathometers  (N15C-1)  and  (IiQH-16) 

Loran 

Meteorological  instrvsaiwits 

RDF  (recently  installed) 

The  timing  and  spacing  of  this  series  of  ciuises  was  not  believed  to 
be  critical,  at  least  in  the  beginning,  wlien  there  v^ere  but  i<svr  observa- 
tions of  the  type  to  be  used.  For  this  reason,  and  considerations  of 
weather,  the  siae  of  the  vessel  and  its  availability,  these  observations 
in  retrospect  are  irregularly  spaced  in  time. 

Temperature  Far iatlons 

Frocedure » The  observational  procedure  for  this  investigation  v;as  to 
make  bathythermograph  observations  every  half-hour  during  the  transects.  A 
few  hydrojrraphic  stations  were  attempted,  but  the  flov/  of  the  current  is  so 
great  as  to  make  the  operation  very  difficult  and  the  results  questionable, 
and  they  have  not  been  used. 

This  report  has  used  the  partially  corrected  bathythermograph  (BT) 
traces,  as  this  laboratory  does  not  have  facilities  for  photogi'aphing  and 
correcting  the  slides  en  masses  They  will  be  sent  to  the  Hoods  Hole  'Oceano- 
graphic Institution  (irHOi)  for  processiiigv  H’hsnever  the  BTs  made  a double 
trace,  the  right-hand  trace  was  read. 

Listed  are  the  cruises  and  dates  during  which  the  Florida  Current  was 

crossed:  (for  teraperatui'e-Depth  profiles,  GEK  vectors,  and  Temper-aturas  at 

100  and  200  meters,  see  Figures  1 to  l6). 

T-2i:0  December  22-23,  1952 
T-302  January  5-6,  1953 
T-30l^  January  lU,  1953 
T-307  Januaiy  20,  1?53 
T-3ii  February  11  and  17,  1953 
T-315  March  12  =.13,  1953 
T-320  March  26,  1?53 
T-323  April  28-29,  1953 


Vax^iatlons  in  three  columns  of  v/ater* 


As  the  observations  of  the  tran- 


sects increased^  it  bBcaixie  evident  that  tempei’ature  variations  for  a column 
of  water  existed*  In  order  to  study  these  a chart  was  made  (see  Figure  1?) 
consisting  of  the  mean  tenperatures  to  300  feet  and  to  600  feet,  for  three 
columns  of  water  that  might  show  some  meaningful  pattern*  One  column  was  .■ 
chosen  at  80°  01*  W,  near  the  Hiarni  shore j;  a second  at  79^  US'  W,  midstream j 
and  a third  at  79°  21*  W,  near  the.  Bahama  Banks « Sii'„ca  all  of  these  cruises 
were  net  made  in  exactly  the  same  ls.t-;.tude,  the  colvsnns  of  v/ater  under  con- 
sideration ai’e  located  TrLth  r.-.-:T-ect  to  longitude  only. 

The  seasonal  change  in  uersoerature  is  recognizable  in  Figure  17  by 
the  general  cooling  of  the  water  until  the  middle  of  February,  and  then 
warming  starts  to  take  places o Tr*  nidstreair.  and  along  the  eastern  edge  the 
seasonal  change  is  very  clear,  but  along  the  western  edge  it  is  evident  that 
other  strong  factors  are  involved,  beclouding  the  seasonal  effect. 

Most  of  the  cruises  consisted  of  a crossing  of  the  Current  and  a re- 
turn crossing  with  a delay  of  a fet;  hours,  so  that  the  tvro  transects  v/ere 
made  usually  v:ithin  an  l8-hour  period.  Variations  in  the  mean  tengxeratures 
v/era  noted  within  this  period. 


Along  the  i'iiami  side  at  60°  01*  ¥ there  is  indication  t?iat  trie  column 


of  water  down  to  at  least  300  feet  becomes  cooler  d uring  sbb  iiids  snd.  “vtsittis 


* tiD 


the  Florida  Current  at 


m I <-«  . 


();/''  U>'  W tnis 


same  relationship  exists,  but  not  so  consistently:  and  along  the  Bahama  side 
this  relationship  seems  to  break  dcn-ui.  The  daily  variation  in  the  mean 
temperature  at  the  vrestern  column  is  usually  greater  than  that  observed  in 
the  other  tw'o.  This  might  be  expected  due  to  the  fact  that  on  the  west  side 


of  wh©  Current  there  is  a rapid  change  of  teirperature  vertically  as  well  as 
horizontally,  so  that  any  horizontal  or  vertical  isotion  of  the  'vater  vrculd 
bring  in  v/armer  or  colder  v/'ater  frota  a locatl'"i  not  very  far  avray#  This 


temperature  variaticn  vrculd  tend  to  diminish  toward  the  eastern  side  of  the 
Current  as  that  y;ater  becomes  increasingly  isothermal,  vertically  and  hori- 
zontally* It  should  also  be  noted  tliat  the  time  intervals  between  obser- 
vations for  the  column  of  water  at  79°  21*  W v/ere  much  shorter  than  for  the 
other  two  columns,  a fact  which  Tjould  lessen  the  chances  of  noticing  any 
daily  variations. 

If  this  waiTaing  and  cooling  is  associated  with  the  tides,  as  it  appears 
to  be,  then  e ither  a whole  column  of  water  is  moved  towards  the  shore  and  then 
back  agaiji-  or  the  notion  of  internal  waves  associated  v;ith  the  tide  may  af- 
fect the  thermal  structure  vertically.  The  latter  possibility  at  present 
seems ‘to  be  more  piaiisioie,  since  a vertical  displacement  could  more  easily 
produce  the  large  temperature  changes  observed  along  this  shore-bound  region. 

The  temperature  distribution  in  a vertical  section  across  the  Florida 


Current  off  Miami,  given  in  Figures  1 to  l6,  contains  another  feature  of  in- 
terest, This  feature  is  clearly  sho\m  in  Figures  1 and  2.  The  tenperatura 
distribution  shown  in  Figui‘e  1 was  obtained  in  the  first  leg  of  T-2it0  cruise* 


The  first  BT  trace  was  obtained  at  07!j0  o’clock  a xev.'  miles  off  Miami j the 
remaining  traces  were  obtained  at  a time  interval  of  one-half  hour.  The  60°, 
65°,  and  70°  isotherms  near  the  Miami  side  are  seen,  in  Figxrre  1,  to  be  in 
the  depth  interval  of  JOO-UOO  feet.  Figure  2 shoi;s  the  temperature  distribu- 
tion found  during  the  return  leg  of  the  T-'2l}0  cruise;  the  tv/o  BT  traces  near- 
est to  the  Miami  shore  were  obtained  at  lU05  and  1530  o’clock  the  next  day. 

The  corresponding  60°,  65°,  and  70°  F isotherms  are  now  seen  to  be  in  the  depth 


interval  of  200-300  feet.  The  isotherics  have  risen  100  feet.-  This  shoaling 


feature  of  the  isotherins^  expressed  in  terms  of  the  cooling  of  the  water  col— 


UTMi,  is  sumnuiriaed  in  the  top  frame  in  Figure  20  for  all  the  cruises..  In 
addition  to  the  shoaling  feature,  the  isotherms  tend  to  pack  together  when 
the:,  risej  this  is  readily  seen,  for  example,  in  Figure-s  3 h.  and  has 
been  noted  during  a U8-hour  anchor  station  in  the  Current  during 

The  period  and  cause  of  this  recurring  phenomenon  can  not  be  determined 
froK  existing  data.  Parr  (1937)  suggested  an  east  to  v/est  transverse  movement 
of  pockets  of  high  salinity  vrater  along  Sigma-T  surfaces.  If  this  suggestion 
applies,  then  the  slope  of  the  appropriate  Sigma-T  surfaces  in  the  present  data 
must  be  greater  than  that  of  the  isotherms.  This  can  be  seen  in  Figures  9 and 
10,  for  if  the  water  column  near  tte  liiami  shore  were  to  be  colder  and  to  have 
a stronger  temperature  gradient  at  the  300-foot  depth,  the  pocket  of  water  must 
come  from  a depth  of  6$0  feet  or  more  near  the  Cat  Cay  side.  Unfortunately, 
no  salinity  data  are  available  to  check  this. 

Figures  2p  to  29  shov/  the  BT  traces  of  five  transects  across  the  Florida 
Current.  These  five  vrere  selected  because  a complete  (xEK  record  for  the  same 
period  is  also  available,  making  comparison  possible.  In  reading  these  traces 
the  wiand.  side  is  on  the  left,  and  the  Bahama  Banks  on  the  right. 


ixitsresl/ing  phenOinCuOii  to  liOts  is 


that  each  section  of  the  Current, 


transversewise,  produces  a BT  trace  that  is  quite  peculiar  to  itself.  In 
other  v;ords_,  a trace  made  on  the  west  side  is  very  different  from  one  made  on 
the  east  side.  The  depth  to  the  first  strong  thermocline  deepens  from  west 
to  east,  and  the  trace  gradually  straightens  out.  Not  far  from  the  Bahamian 
side  '6he  traces  shovj-  more  small  irregularities  and  show  slight  temperature 
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inversions.  Near  this  region  also  the  depths  to  the  first  strong  thermocline 
show  some  irregularities . As  will  be  noted  in  Fiforre  lU  this  region  v;as  a 
transitional  area  betv/een  the  main  current  and  a counter  current  close  to 
shore.  It  appears  that  at  the  area  of  highest  surface  velocity  the  depth  to 
the  first  strong  temperature  change  increases  and  then  decreases  once  that  area 
is  past.  Another  phenomenon  that  has  been  observed  in  this  set  of  BT  traces 
is  that  the  traces  west  of  the  current  axis  are  apt  to  show  more  than  one 
sharply  defined  thermocline,  while  to  the  east  of  the  axis  the  traces  show 
lesr.  ’.ell  defined  thermoclineS;  and  often  only  one. 

.tilmost  no  temperature  inversions  on  the  traces  have  been  noted  on  the 
west  side  of  the  Current,  This  fact,  hov/ever,  may  indicate  that  usually 

V ‘J.<.  AXW  .few  W W.fe  fefe  ^ — — ■m  mm-  •—  —m,  ^ —m—  — — 

Tem^  eu'.tUT'O  inversions  along  the  left  approaches  of  the  Gulf  Stream,  east  of 
Caj”.  are  almost  always  noted. 

tare-depth  traces  for  a column  of  water  change  with  time,  as 
ira';'  scov  comparing  Figures  2>  to  29,  The  greatest  change  is  that  as- 
3oc.'.c’‘.-.('  r. ti  o depth  to  the  first  sharp  thermocline.  This  change  in  depth 
ma’^  ^ -:ona being  deep  in  the  vdnter  iand  shoaling  vdth  spring. 

The  depth  raay  depend  upon  the  water  transport,  deepening  -vd-th  increased 
transport,  which  iu  turn  may  be  associated  vdth  the  seasons.  Von  Arx  (per- 
sonal communication)  has  sugf’^ested  that  the  tidal  cycle  in  the  Gulf  of  Mexi- 
co niay  influence  oransport,  tergierature,  and  salinity  in  this  region.  The 
angle  of  the  trace  below  the  thermocline  does  not  change  appreciably  except 
that  in  Dec-mber  'Figu^-e  2^)  the,  temperature  change  with  depth  was  much 
greater  than  during  the  other  months. 

It  is  hoped  that  v;ith  a set  of  BT  traces  that  cover  a complete  year 


F-Lcriire  2,  A TLL.IPaLML’Rt'-DEPTI'  PROl-’lJE  B CEK  \7ECTORS 

U te;-iPer.\tit:e  at  300  t7- 

Data  Droffl  Cru:i3e  T-2UO  Cat  Cay  to  Miami  December  23,  1952. 


Figure  3.  A TEMPEjl/Vi'UriE-DEPTH  PROFILE 
B TEIIPEPJ'iTIJRL;  AT  iOO  J/iETERS 

Data  from  Cruise  T-3C?  Miami  to  Gat  Cay  January  S,  19^3. 


I Fipurc  U.  A TEMPERATURE-DEPTH  H’OFII,E 

I S TEMPERATURE  AT  100  fETERS 

I Dat^  from  Cruise  T-302  Cat  Cay  to  Miami  January  5,  1953. 


Fif^ure  5.  A TFr!FEKATURE-DEPTH  PROl'ILE 

BrC  TFHHTcATUFES  AT  305  ATO  6?3'  FEET 


Data  from  Cruise  T-30U  Miami  to  Cat  Cay  January  It,  1953. 


Figure  7 . A m'FF.WURE-DEPTIi  PI^GFILE 

E&C  TE;  TKMTUIiES  AT  100  IND  200  IffiTERS 

Lata  from  Cruiae  T-307  Miami  to  N.  Bimini  January  20,  1953 • 


Figure  8.  A TOilPF-TlATURE -DEPTH  x’RCFILE  ' ' 

1?'^  TET'lPI-mTUISS  AT  100  lETERS^  ... 

Data  j ruTu  Cruitie  T-5C'7  N.  Bijului  to  Mlairil  January  21,  19p5» 


Figure  9.  A Ti:;  IFF  PASTURE  DEP'L’H-PRCEILE 

TFMITJA.TUFES  AT  100  AND  POO  IETF, PIS 
Dp.ta.  from  Cruise  T-311  Pdarrd  to  Cat  Gay  FAuruary  11,  193'j. 


Figure  10.  A TEJIPFR/lTIFiE-DEPTH  P7’0.FTLE  B GEK  VECTORS 
C^_  TEIIHiRATURES  AT  100  AI!D  200  SIETERS 

Data  froin  Cruise  T-311  N.  Rock  to  Miami  February  17  j 19^3 » 


I 


Figure  11. 


A TlJl.iPr'MTUrF-Dl,PTH  RIOFILE  B GSK  VECTORS 
C&E  TErPERATURES  AT  K'O  AND  200  IvETERS 

Delia  T_'51  r-^  T.iT;  Pn+  P^tr  to  TOr^-r 

—A......  * uv  _fc.  w -fc.  V_z  '-'’-•'.y  i'lCXi.  0-<-  • -L7')  T 


Figure  12.  A T.-MPLKATUl/.E-UJi,PxH  PROFILE  B CEK  VECTGaE 
C&D  TEMTERATURES  AT  100  AIID  200  METERS 
Data  from  Cruise  T-31i?  Cat  Cay  to  Miami  March  12,  1953. 


Figure  13.  A TEI  IF! MTUPF: -DEPTH  PROFILE  B OEK  VECTORS 
Gf-'L  TEMPERATURES  AT  100  AND  200  t.ETERS 
Data  from  Cruise  T-320  I'lianii  to  Cat  Cay  Iferch  26,  19$3. 


Figure  I4.  A TEIvIFSRATUIiH-DErTII  PROFILE  B GEK  CUPiffiNT  PROFILE 
GW  'TEMPERATURES  AT  100  AI©  200  lETKRS 
Data  from  Cruise  T-320  Cat  Cay  to  Miami  March  26,  19^3. 
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and  Ere  ivell  spaced  in  time,  one  vrill  be  able  to  correlate  their  configura- 
tions v/ith  current  velocities,  transport,  the  seasons,  changing  v;ater  masses, 
and  the  general  vrind  pa.ttem  of  the  Trades. 

Future  plans » ithout  doubt  there  are  other  factors  involved  to  pro- 
duce thermal  variations  in  this  body  of  water.  The  procedure  of  making  tran- 
sects across  the  Florida  Current  has  irade  it  difficult  to  obtain  a picture 
of  a column  of  water  with  respect  to  time.  Other  considerations  were  in- 
volved when  this  procedure  v/as  adopted.  For  this  r £0.3  on  it  is  planned  to 
hold  a position  for  2k  hours  or  more  vdiile  observations  are  being  mads,  A 
series  of  such  stations  v;ill  be  valuable  in  describing  thermal  variations 
and  in  ascribing  causal  factors  to  them,  Ar  effort  along  this  line  has 
been  started  jointly  by  the  Karine  Laboratory  of  the  University  of  liiami,  the 
VJHOI,  and  the  Fish  and  \"ildlife  oervice. 

Velocity  Structure 

ProcedTire , The  (EK  was  used  as  frequently  as  possible  in  the  Florida 
C-’irrent  Survey,  ^om  Ueceraber  22,  19^2  to  April  29,  1953#  75  GEK  fixes 
vrere  made  in  the  general  area  bet\?een  Kiami  and  Cat  Cay-Bimini,  Most  of 
these  fixes  v/ere  made  during  complete  transects  across  the  Current,  and  a 
few  iTere  made  along  the  western  edge  within  sightof  land,  so  that  GEK  read- 
ings might  be  compared  with  velocities  indicated  by  drift  buoys.  That  work 
vdll  be  described  in  detail  below.  Eight  satisfactory  transects  were  made 
in  the  following  manner. 

The  ship’s  heading  was  determined  by  the  average  surface  velocity  to 
be  expected  (three  knots)  betv/een  Miami  and  Cat  Cay,  During  the  outbound 
crossing  a course  of  127°  T v;as  steered  for  t he  complete  crossing,  Y/ith  an 
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average  epfied  Cl  between  six  and  cncphair  a*id  seve’i  and  one-half  knots,  the 
time  for  crossing  was  usually  about  seven  hours.  The  general  procedure  was 
to  make  a GEK  fix  as  close  as  possible  to  the  edge  of  the  banks  on  each  side 
of  the  Straits  with  fixes  spaced  every  hour  in  between.  The  fix  was  exe- 
cuted by  turning  90°  to  the  right  from  base  course  and  steerihg  ttet  head- 
ing for  three  minutes.  A 180°^  turn  to  the  rij^it  was  next  executed,  and’ that 
heading  was  followed  for  three  minutes.  The  base  course  was  then  resumed. 

This  tiTJe  of  maneuver  should  bring  the  vessel  back  to  its  original  position 
except  for  the  distance  set  by  the  current. 

Accurate  positions  wore  taken  at  the  first  and  last  GEK  fix,  and.  bearings 
were  taken  while  in  sight  of  land.  All  other  positions  have  been  derived 
from  dead  reckoning.  (Loran  does  not  operate  well  in  this  area.)  It  is 
assuiaed  that  the  electrode  pair  is  w'ell  matched  (made  at  bHOl)  and  that 
it  is  not  polarized  significantlyj  in  effect  the  CiEK  reading  is  assxmed  to 
be  correct.  Then  there  remain  two  primary  sources  of  error  - errors  due 
to  steering’ and  windage.  The  steering  error  is  taken  to  be  half  a nautical 
mile  either- way.  (For  future  consideration  this  amount  affects  the  computed 
transport  by  8, per  cent  at  the  most.)  Table  1 belov/  gives  the  avera'^e  ;ind 
speed  and  direction  dui’ing  crossings  of  the  Straits  ih  en  the  GEK  \iras  being 
used. 


TABLE  1 


Average  ’Tind  Average  Yfind  Speed 
Cruise  Direction (Beaufort  Scale ) 


T-2U0A  300° 


•5 


T-311B • 330° 


(First  half  of  leg)  1 
(Last  half  of  leg)  3 to  U 


T-315A 

T-320B 


150° 


010" 


110' 


h 

3 


T-323A 


o 


'26' 


Transport  determination.  An  attempt  has  been  made  to  determine  trans- 
ports of  the  Florida  Current  in  the  manner  evolved  by  Malkus  and  Stern  (1952 )« 
Stated  simply  the  mean  current  velocity  (ICV)  for  a particular  column  of 
water  is  the  difference  between  actual  surface  velocity  (as  determined  by 
the  set  of  the  vessel)  and  the  GSK  reading. 

Mean  Current  Velocity  a actual  Set  - CEK  Velocity 

(uncorrected  for  K) 

Total  Transport  « Mean  Current  Velocity  x Area  of  Cross  Section 
This  determination  of  transport  has  been  modified  to  fit  our  purpose. 

Due  to  the  fact  that  no  accurate  positions  could  be  established  betvreen  the 
first  and  last  GEK  observations,  it  was  impossible  to  determine  the  or 
the  K factor  for  each  GEK  Had  that  been  possible  the  MCV  could  have 

been  established  at  several  columns  of  v/ater  across  the  Current,  It  was 
feasible,  however,  to  determine  the  total  set  for  each  transect  of  the 
Current  and  then  compare  that  vrith  the  accumulated  GEK  sets  or  velocities. 

In  this  way  a ICV  from  top  to  bottom  and  across  the  vhole  Current  was  estab- 
lished, For  a diagrainatic  representation  of  this  procedure,  see  Figure  18.- 
There  are  tvvo  important  assumptions  that  ha’/e  to  be  made  in  computing 
the  transport  by  this  modified  method.  The  first  is  that  the  iiCV  for  the 
complete  transect  is  the  same  as  the  average  of  the  several  ICVs  at  each 
GEK  operation.  The  second  assumption  is  that  the  cross  sectional  area  of 
the  Current  to  be  multiplied,  by  the  MCV  is  approximately  U3  million  square 
meters.  This  area  v/as  determined  from  Chart  1112  (U, 3,  Coast  and  Geodetic 
Survey)  between  lliami  and  Bimini.  At  present  it  is  impossible  to  estinmte 
the  cross  sectional  area  of  the  moving  water.  Table  2 summarizes  the 
OT*  T.^0  si,x  GHK 
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table  2 


Cruise 

Date 

Mean  K 

Mean  Cvirrent 
Velocity  cm/'s ec 

Transport 

10^-5/sec 

fp_ol.nA 

December  22—23 
19?2 

2.2 

9h 

T-3IIB 

February  17 
1953 

2.2 

161  ■ 

■ U3.5 

T-313B 

February  27  • 
1953 

1.5 

U9 

21. OU 

T-315A 

March  12 
1953 

1.6 

62 

26.6 

T-32OB 

March  26 
1953 

1.8 

5? 

2U.5 

T-323A 

April  28 
1953 

l.a 

53.5 

23.0 

The  transport  values  for  the  last  four  listed  cruises  are  close  to 
tiis  con ventioiiEll^  accented  value  of  26  x lO^mVsec  (Sverdrup,  et,  al.  19h6 
p.  672);  Those  for  cruises  T-2li0  and  T-3H  are  much  larger.  Because  no 
previous  published  computations  have  shoT?n  such  high  figures,  it  is  necessary 
that  thfey  be-  ''justified".  During  the  T-2U0A  cruise  the  •vind  directions 
were  mostly  north  vith  -the  remainder  frcsa  the  northv/est,  and  during  cruise 
T-311  the  v/inds  were  from  the  same  quadrant  with  higher  speeds  during  the 
latter  part  of  the  transect.  (See  Table  Iv  It  vjould  appear  that  any  error 
due  to  ’.vindage  would  decrease  the  observed  set  with  respect  to  the  actual 
set  for  these  two  cruises,  and  so  diminish  the  transport  value.  Hence 
their  larger  transport  values  are  apparently  "real"  as  far  as  windage  is 
concerned.  G.  ITertheira's  (personal  cuimnunication)  study  of  the  Florida 
Current  transport  vising  the  Western  Union  Key  Tfest-Havana  cable  indicated 
that  the  uncalibrated  electric  potential  readings  have  fluctuated  by  a 
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factor  of  two  ; this  may  or  may  not  mean  that  the  Floi  iJa  Currsnt  transport 
flnctnates  by  a factor  of  two>  lut  the  iinpressicr.  is  that  it  does  hJ’ve  a large 
short  term  fluctuation,  Vf,  von  Arx  (personal  communication)  thinks  such 


large  fluctuation  is  due  to  the  diurnal  tide  in  the  Gulf  of  llexico,  and  he 
is  currently  studying  certain  of  its  aspects.  Finally,  the  correlation 
between  the  water  prism  above  the  obser'/ed  thermocline  and  the  average  K 
factor  may  be  invoked  (see  pages  11  to  13)  in  support  of  the  computed  trans- 
port, for  the  same  factors  which  enter  in  the  transport  also  define  the 
nagnitude  of  the  K factor,  namely, 

K a actual  set 
(tfiK  set 


Transports  d apth  of  first  strong  thermocline , Stommel  (I9ii8 ) 

‘has  shown  teat,  for  a non-conducting  bo+tcra,  the  K factor  (a  non-dimen- 
sional nvumber  by  which  the  observed  GEK  signal  must  be  multiplied  to  yield 
the  corrected  current  speed)  is  dependent  upon  the  thickness  of  the  moving 
layer  relative  to  the  thickness  of  the  resting  subjacent  layer.  In  the 
absence  of  actual  measuremont  of  the  depth  of  no  motion,  and  as  a first 
approximation,  the  depth  of  the  observed  thermocline  was  used.  The  plausi- 
bility of  this  line  of  thought  is  based  on  the  physical  fact  that  at  the 
thermocline,  v/here,  in  general,  the  rapid  decrease  in  temperature  ’’Tith 
depth  effects  rapid  vert^Gal  change  in  horizontal  pressure  gradient  and 
stress  fores n there  is  aa.:ge  vertical  shear  in  current  speed  provided  the 
salinity  lriCi'ta3cc  v.'ith  depth  or  decreasss  but  slightly,  ■ Bi.it  there  are 


no  A rr.^'>''i  reasons  to  insure  that  the  approjdmation  is  viorkablej  for  many 
professes  ’.  ork  to  disp".ace  the  thermocline.  In  the  first  place,  the 
therrr.ocli.ie  is  a discontinuity  surface;  as  such  its  slope  is  governed,  at 
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least  partially,  by  the  horizontal  shear  of  current  across  the  surface  as 
expressed  In  J.iargules  * equation  for  frontal  slope.  In  the  second  plsuce,  the 
thermoclijie,  beinf;  the  lower  boundary  of  the  mixed  layer, 'di. singes  'its  depth 
.as  the  strength  of-  convection  and  \Tind-stirring  varj'-.  And  lastly,  other  pro- 
cesses in  the  ocean,’  such  as  internal  vraves,  ccnvergence,  and  divergence, 
will  add  further  complications.  To  minimize  some  of  these  difficulties,'  the 
observed  therraocline  depths  were  not  used  directly.  Rather,  the  size  of  the 
water  prism  above  the  observed  themocline  vfas  assumed  to  h S.VG  ttti  e character- 
istics of  -I’le  totau  mo-'ing  layer  as  far  as  the  K factor  is  concerned.  As 
T/ill  be  seen  later,  in  spite  of  these  complicating  processes  and  crude  ap- 
proSdmations , the  ass\imption  appears  to  be  workable.  Nevertheless,  the  pos- 
sibility of  fortuitous  corlncidence  cannot  be  ruled  out.  Studies  of  thermo- 
cline  depth,  such  as  Patu'Llo’s,  have  6hovm  the  depth  to  vary  seasonally  - 
generally  attaining  its  greatest  depth  in  January  or  February  and  beginning 
to  shoal  as  spring  approaches , More  data  are  needed  before  a sound  conclusion 
can  be  reached. 

Figures  25  to  29  are  reproductions  of  the  BT  traces  corresponding  to 
the  (WjK  transects  o The  themocline,  here  defined  as  the  depth  at  v;hich  the 
first  "strai  g"  temperature  gradient  begins,  is  readily  found  in  the  sections 
for  cruises  T-311,  T-3l5,  2-320,  and  T-323.  It  is  less  obvious  for  cruise 
T-2!|0,  but  comparisons  with  temperature-depth  traces  of  other  cruj,ses  whow 
that  the  themocline  shown  as  the  curve  B-A  (Figure  25)  is  a reasonable  one, 
(BT  traces  for  T-2i«0  extend  only  to  about  UOO  feet,  thus  in  the  comparison, 
the  portion  of  BT  traces  deeper  than  U50  feet  in  other  cruises  should  be  dis- 
regarded.) These  therraocline  depths  are  replotted  in  their  true  relative 
geographical  positions  in  Figures  22  to  2li»  The  cross-sectional  area  of  the 
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iTiCving  v;c.ter  prisn  5ho're  th«  t.hprmocline  and  betv.'een  79^  22 and  80^  02*5  ’ 
for  all  cmisRS  were  then  found  by  planimetry*  The  increase  or  decrease  of 
the  water  prism  appeai^to  depend  primarily  on  the  greater  deepening  of  the 
thermocline  depth,  near  the  liiami  side,  widle  near  the  Cat  Cay  side,-  it  may 
deepen,  shoal,  or  remain  unchanged.  Table  3 beloiT  summaidzes  the  sizes  of 
the  water  prisms  above  the  thermoclines  and  their  corresponding  K factor  and 
compuied  transport  values. 


TAEI.^  3 


Cruise  Date 

Average 
K Factor 

Cross-3pctional  Area  of 
Hiermocl.  in« ; t'iO'^f  b ^ ) 

Transport  Throu^ 
Florida  Straits 
(lC^3/s ) 

T-2I4.OA  December 

^ OCO 

(U 

22-23 

2.2 

5.9 

i^o.5 

T-3IIB  February  17 
1953 

2.2 

5.9 

U3.5 

T-3l3b  rebroary 
1953 

T T* 

no  record 

21.  Oh 

T-315A  March  12 
1953 

1.6 

(large)  5.0 
(small)  Uc8 

26.6 

T-32OB  Marcli  26 

1953 

1.3 

5.1 

2h.5 

T-323A  April  28- 

-29 

l.U 

3.6 

23.0 

1953 


It  is; seen  that  the  correlation  between  the  average  K factor  and  the 
cross -sectional  area  of  the  v/ater  prism  above  the  thermocline  is  very  en- 
couraging. 


Th.errcc]  ine  and  velocity  axis.  Figures  22  to  2h  of  the  thermocline 
depuhs  reveal  another  feature  of  great  interest.  For  cruises  T-3l5j  T-320, 


- - -g  rn  nn  X V,  ^ „ 

dilU  VllO 


ccd  axis  of  the  Florida  Current  is  near  a dip  in  the 
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therraocline.  For  cruises  T-311  and  T-2U0  the  feature  appears  to  be  some- 
,v/hat  masked,  perhaps  by  the  presence  of  internal  ’"avp-S:  A phjrsical  basis 

for. this  thermocline  dip  is  that  while  as  a vfhole  the  themiocline  sxirface 
.is  not  level  with  respect  to  the  earth  gravity,  it  is  sufficiently  level 
near  the  speed  axis  to  reflect  the  rapid  change  in  the  hei^t  of  the  sea 
surface  there.  Previously,  Pillsbury  (l890)  noted  this  feature  for  the 
level  of  no  notion  and  the  speed  axis. 

The  relation  of  the  thermocline  dip  with  the  speed  axis  implies  that 
v/hile  the  v;ind  stress  is  the  ultimate  driving  force  of  the  Florida  Current, 
the  speed  axis  is  directly  associated  "dth  the  distribution  of  v^ater  mass* 

Of  the  five  velocity  transects  (the  curves  give  the  uncorrected  speed  of  the 
northerly  components  of  the  Current)  tv/o  show  the  "familiar"  profile  of  a 
sin^e  speed  axis  while  the  remaining  three  (T-311,  T-315  and  T-323)  have  pro- 
files with  two  velocity  maxi.ma* 

Velocity  and  surface  temperatures.  The  sea  surface  temperatures  obtained 


by  means  of  the  bucket  thermometer  are  plotted  in  Figure  21,  Tiie  table  below 
. gives  the  net  sea  surface  temperature  change  from  the  Miami  sea  buoy  to  the 
point  eastvjard  at  longitude  79°  55*  for  all  five  cruises  snd  the  corresponding 
average  current  speed  (uncorrected  GEK  measnreraent)  for  the  same  space  intervals 


TABLE  k 


\JX 

Net  Temperature 
Change  (°C.) 

Averaj^e  Current 

V f f 

T-2UO 

0.0 

65 

T-311 

v.:> 

1 1 rv 
J.J.U 

T-315A 

0.9 

lliO 

T-32OB 

0.1 

70 

T-323 

0 

125 
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The  table  indicates  a tendency  for  greater  average  speed  to  associate 
with  greater  net  temperatuiO  change.  It  is  as  if  the  sea  6\i.rface  temperature 
gradients  are  proportional  to  the  slopes  of  the  sea  surface,  and  this  should 
,be  so  if  the  temperature  distribution  is  the  primary  factor  in  the  distri- 
bution of  mass,  (Available  surface  salinity  data  support  this  and  indicate 
that  temperature  is  the  controlling  factor.)  perhaps  the  iriference  can  be 
mada  that,  as  with  the  •^’elation  of  the  thermocline  dip  to  the  speed  axis 
farther  offshore,  "the  current  nearer  shore  (in  particular  from  the  Mami  sea 
buoy  to  79°  50’  W longitude)  is  also  closely  associated  with  the  distribution 
of  mass.  This  would  imply  that  the  processes  of  the  merging  of  the  tvro 
speed  maxima  into  one  or  the  splitting  of  one  maxiraum  into  tvn  are  closely 
related  to  the  mass  distribution.  ThCvSe  observations  will  have  an  impor- 
tant bearing  on  the  interrelationship  of  wind  Stress,  mass  distribution, 
and  the  dynamics  of  the  Florida  Current.  . Mo  obvious  relationship  has  been 
noticed  between  surface  tempera t.ure.  and  a biaxial  current. 

If  one  may  assume  that  the  speed  axis  to  which  a thermocline  dip  is 
associated  is  the  speed  axis  of  the  emrent,  then  the  speed  axis  is  seen 
in  Pigiire  19  to  oscillate  i^thin  a zone  two  to  three  nautical  miles  of  each 
side  of  longitude  79°  U7'  It  is  the  5)  pearance  and  disappearance  of  the 
other  speed  maximum  on  the  left  side  of  the  current  which  gives  the  impression 
that  the  speed  axis  oscillates  mo re  rddely. 


Another  feature  of  interest  i.iay  be  seen  in  Figure  21  giving  sea  surface 
tempe-ratures.  The  sea  surface  temperature,  as  one  goes  eastv/ard  from  Kiaini, 
rise  steeply  oC  EL  as  in  cruises  T-311B  and 

T’"3^3  y change 

but  little  as  in  T-320B.  The  T-2li0  and  T-315A  cruises  - Show  sea  surface 
temperature  varying  in  still  other  ways.  The  feature  to  note  is  that  the 
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so-called  temperature  axis  is  discBmible  only  in  T-311  and  T-323* 


TT  _n * Xw-  — j X ^^x 

V cxVi^uxuj  ouoai  ai  u m3AU|v»cx  a uux  c i^xciwxxotAu# 
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association  of  surface  current  to  mass  distribution  is  the  relation  between 


the  whaipCcit  hox’iiiunttil  tciuperature  gradient  obsex  ved  at  100  and  200  meter 


depths  and  observed  zone  of  strongest  current  shear  at  the  suxface. 


lation  has  been  observed  in  most  of  the  transects.  (See  Figures  1,  2,  11, 

12,  lU,  l5  and  16. ) in  all  cases  with  the  exception  of  Figure  10  the  area 
of  greatest  horizontal  surface  velocity  shear  on  the  west  side  of  the  axis 
lies  above  the  region  of  greatest  horizontal  temperature  change  at  100  and 
200  meters.  Figure  13  shews  the  area  of  greatest  temperature  change  slightly 
west  of  the  maximum  surface  velocity  shear.  The  observations  in  Figure  10 
do  not  seem  to  fit  into  the  general  pattern  as  shown  quite  clearly  in  the 
other  figures.  With  such  high  surface  velocities  so  close  to  shore,  there 
must  have  been  a larger  maximum  shear  much  closer  to  the  Mami  shore  than 
us\ial,  which  would  mean  that  the  area  of  greatest  horizontal  ten5)erature  change 
at  100  and  200  meters  was  well  to’  the  east  of  the  velocity  shear. 

No  obvious  relationship  has  been  found  so  far  between  temperature 
and  velocity  structure  on  the  east  side  of  the  axis. 

Direction  of  flow,  i^ccording  to  observations  by  the  GEK  the  direc- 
tions of  flow  in  the  3 traits  of  Florida  is  not  always  true  north.  Most 
of  the  observations  shen^r  a flow  with'  a small  easterly  or  westerly  component. 
Figure  20  has  been  devised  to  show  the  direction  of  flow  for  all  the  ob- 
servations, The  horizontal  scale  indicates  direction  in  degrees  of  the 
compass,  and  the  vertical  scale  repi'esents  the  longitude  '.i  th  west  at  the 
bottom  and  east  at  the  top. 

In  December  the  flow  was  close  to  000°  in  midstream,  with  an  easterly 
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component  on  the  east  side*  In  February  all  the  observations  but  one  shovred 


In  riiidstrsam  the  flow  was  generally  towards  017'' • 


In  March  there  were  easterly  components  from  76°  bO'  W eastward,  and  wes- 
terly components  along  the  vre stern  edge  and  easterly  components  along  the 
eastern  edge  v.rith  directions  vei*y  close  to  true  north  in  midstream. 

For  the  v/inter  and  spring  months  most  of  the  observed  current 
directions  had  an  easterly  component  from  79°  5^’  east'ward.  The  easterly 

compt'nent  Is  small  between  79°  55*  and  79°  35*  the  region  of  highest 

surface  velocities,  but  they  increase  in  magnitude  as  the  EtJiaiiia  Banks  are 
approached.  For  this  latitude  a majority  of  eastei-ly  components  would  be 
expected  due  to  centrifugal  force . Further  north  in  the  Stradts  the  Current 
may  show  increased  westerly  components.  The  greater  part  of  the  observa- 
tions along  the  western  edge  showed  a smll  westerly  component.  Tidal  ef- 
rfects  influence  the  direction  of  flov/  espefeially  near  land.  Drift  cards  in 


plattie  envelopes  have  been  sevit:  adrift,  but  none  has  been  returned,  A re- 


lationship between  direction  of  flow,  width  of  current,  transport  and  lunar 
phase  and  declination  has  been  sought  bu.t  without  results. 

Starting  with  Pillsbury,  alviiost  all  studies  on  the  Florida  Current  con- 
tain references  to  the  lunar  effects  on  the  Cixrrent,.  Even  the  local  sea- 
men relate  the  velocity  of  the  Current  vdth  the  phase  of  the  moon.  Present 
data  on 'this  aspect  are  inconclusive. 

Future  plans . It  is  intended  to  continue  this  type  of  current  obser- 
vation thus  (completing  a yearlj'  picture  of  current  velocity,  position  of 
axis  and  axes,  directions  of  flow  and  transports,  A Direction  Range  Finder 
and  radar  has  recently  been  installed  on  the  vessel  so  that  accurate  fixes 
may  be  obtained  when  out  of  si ght  of  land,  thereby  sliminating  one  of  the 


, 1 , ^Northern  comnoriGnt  inJ:nots  as, recorded  G.E,.5.^^ 
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Figure  21* 

Irurf'rce  (bickot)  i,eri,?cr::turos  ^ crose  the  Floridr.  Current 
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Mean  Current  Velocity 
9U  crn./sec. 

Transport 

[i0,5  million  cu  m/sec. 

Moan  CEK  "K'' 

2,16 


See  Figiire  2 ' 5 foi‘ 
uatliytlierniograpii  traces 


Mean  Current  Velocity 
101  cm/scc. 

Transport 

U3.5  million  cu  m/sec, 

Mean  GEK  "K" 

2.2 


See  Figure  26  I'or 
bathythermograph  traces 


Figure  . A CffiK  VECTORS.  B DEPTH  OF  i 

Data  from  Cruise  T-2U0  IvtLami  to  Cat  Cay  December  22,  1932. 

C GEK  VECTORS.  D DEPTH  OF  .I'IRST  STiiONG  THil'Jffl CLINE 

TFata  from  Cmise  T-311  North  Rock  to  Miami  February  17j  1933< 
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assumpti-cns  in  the  transport  computations. 

This  project  is  trying  to  obt-ain  a bathypitotraeter  in  order  to  measure 
the  variation  of  speed  with  respect  to  depth.  This  wovild  be  valuable  in 
determining  the  relation  between  ($K  velocities,  transports  aid  the  depth  . 
to  the  first  s trcng  themocli*ne , 

Cbservatlons  on  the  Western  Edge  of  the  Florida  Current 
No  continuous  plan  of  observations  has  yet  been  at temp Led  along  the 
wsstern  side  of  the  Cuii-ent,  but  a feiv  notes  are  worth  presenting  from  this 
area  at  this  time.  It  is  an  aiea  of  large  changes,  in  temperatiire,  current 
velocity,  perhaps  of  current  direction,  anJ  in  coj.or.  There  may  be  an  area 
of  convergence  just  west  of  the  100  fathom  line, 

» t ' 

One  cruise  was  made  in  this  vicinity  in  order  to  compare  surface  cur- 
rents as  measured  by  a free  floating  pole  buoy  (12  feet,  3 by  6 inches, 
weighted  at  the  bottom  by  a 10. foot  rope  and  scrap  ironj  above  the  surface 
was  a 2-foot  stick  with  small  flag  attached),  with  those  made  vdth  the  QEK, 
Below  are  the  results.  These  observations  v^ere  made  along  Miami  Beach. 

The  first  set  was  made  as  close  to  the  Miami  sea  buoy  as  possible* 

TABLE  5 


Depth 

Fathoms 

Drr.ft  Ri.oy 
■velocity  cm/sec 

■Velocity 

K Factor 

55 

153 

'67 

. average 
of  3 

1,76 

130r.l)40 

22li 

162 
of  2 

1.38 

i5o 

211 

s 

152 

average 
of  3 

1.39 
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On  Iferch  17j  1953>  more  observations  were  taken  in  what  might  be  a 
convergence  area  (see  Figure  30).  The  vessel  passed  throvigh  the  Miami  jetty 
at  1910.  Iramedifitely  two  areas  of  color  change  were  noticed  about  200 
yaids  apart.  Slicks  running  north-south  vrere  along  the  sharpest  color 
change  that  ran  close  to  the  ilicxird  sea  buoy.  Just  to  the  west  of  this 
buoy  was  a heavy  crude  line  made  up  chiefly  of  Sargassum  weed. 

The  same  type  of  drift  buoy  was  used  to  measure  the  current  velocity 
and  direction.  This  v:as  set  adrift  in  blue  water  (Gulf  Stream  water)  and 
drifted  1,9  miles  in  an  hour  toward  the  sharp  color  change,  I'l.  was  then 
placed  slipht?-y  to  the  west  of  the  color  charge,  in  the  strip  of  greenish 
water.  In  an  hour  it  had  drifted  0,5  miles  to  the  color  change.  The  buoy 
was  left  to  drift  on  the  color  line,  and  its  position  was  found  every  hour. 
By  12li0  it  had  drifted  0.7  miles  and  by  13U3  it  had  drifted  1,2  miles  fur- 
ther. Bet"jeen  1352  and  lirC  it  drifted  1.2  miles,  and  by  1600  it  had  gone 
another  0,9  miles,  AIJ  this  time  it  remained  on  the  verj”-  distinct  color 
change  line. 

Slack  ebb  vms  at  approximately  13  00  and  maximum  ebb  flovi  at  ll+OO, 


The  increase  in  velocity  of  the  buoy  is 


j'oia-Koa  -Kn  the  increase  in  ebb  flow 


at  this  time.  During  the  third  drift  period  it  v;as  noted  that  the  area 
between  the  two  color  changes  h.  d deci*eased  to  about  100  yards.  The  eastern 
color  change  line,  the  stionger,  showed  a crude  line  and  north-south 
slicks,  Tiie  western  line  alee  shewed  north-south  alicl'a;  bnt  the  color 
change  had  weakened,  33y  1230  the  ai*ea  in  betvreen  the  two  lines  had  vanished 
leaving  a slick  area  of  about  25  yards.  These  slicks  rrere  no  longer  north 
and  south;  they  showed  no  pattern  of  alignment.  The  v.lnd  had  shifted  into 
the  east  and  v^as  between  Bea,ixfort  Force 


Figure  3'0  I'.'ES1'£;RN  EDGE  OF  FLOuIDA  GflRRENT 
March  17,  1953.  . : 


In  between  times  of  checking;  the  location  of  the  drift, GEK  obser- 
vations were  made  in  deeper  water  to  the  east.  This  data  seemed  to  be  quite 
consistent.  The  d3.roction  of  flw  had  a slight  westward  coraponent  which 
would  account  for  the  crude  line  just  to  the  \iest  and  would  also  indicate 
an  area  of  convergence.  An  area  of  strong  velocity  shear  was  I'eeorded  four 
times  by  the  GEK,  This  area  was  so  marked  on  the  record  that  it  was  possible 
to  predict  its  location  the  f earth  time  that  it  iras  passed.  East  of  this 
shear  zone  the  obseirved  c\irrent  assumed  a flo\7  with  a smaller  westerljr  com- 
ponent, and  further  to  the  east  it  may  have  taken  on  an  easterly  component. 
Tills  would,  indxcate  an  a If  this  ’-vere  the  case,  there  may 

exist  here  a band  of  water  mo\ring  nortli  in  a spiral  flew  pattern, 

Antilles  Current  Investigation 

An  attempt  was  made  to  discover  the  existence  of  the  Antilles 
Current,  On  February  13 » 1953 j the  T-19  left  Harbor  Island  at  Eueuthera 
Island  steering  a course  of  0?5°  T,  Bathythermo graphic  observations  were 
i!iade  every  half  hour  and  GEK  fixes  vie  re  made  every  hour.  On  the  return  leg 
four  hydrographic  stations  were  planned,  but  the  wind  was  so  strong  that 
this  plan  had  to  be  given  up  after  the  first  station. 

Figure  51  presents  tie  .its  of  th.^  BT  and  GEK  obsar  vati'-'iis*  The 
arrows,  representing  current  vectors,  are  along  the  dead  reckoning  course 
of  the  ship.  The  temperature -depth  profile  vdth  depth  scale  has  been  dra'sm 
beneath  the  current  vectors.  The  return  leg,  slightly  to  the  north,  shows 
a few  current  vectors,  Because  of  high  winds  and  fish  attacks  on  the  GEK 
cable,  operations  had  to  be  suspended,  T«e  first  hydrographic  station  was 
made  at  the  end  of  he  055*^  course  at  26°  5l*  7U°  11'  V/,  At  that  time 

the  opinion  was  that  the  Sargasso  Sea  had  been  reached,  and  so  there  v/as  no 
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point  in  furliier  to  tJie  northeast.  The  assumption  was  correct  at.  this 

station  produced  temperature-salinity  correlations  that  correspond  to  those 
of  the  Sargasso  Sea,  as  shovin  by  Iselin  (1936).  The  T-S  correlation  for  the 
viator  down  to  UOO  meters  does  not  duplicate  Iselin 's  figures  as  closely 
as  does  the  water  below  that  level. 

Several  conclusions  have  been  drai'n  from  this  cruise.  At  tie  time 
of  observation  no  ’’organised"  Antilles  Current  was  found.  In  its  place  tv/o 
distinct  current  patterns,  having  apparent  cyclonic  patterns,  were  found. 
These  are  closely  associated  with  the  distribution  of  density  as  given  by 
the  BT  observations  davm  to  abotit  700  feet.  (See  A and  B on  Figure  30  for 
location  of  these  two  current  patterns.)  At  the  location  of  the  cyclordc 
circulations,  the  thermocline  is  seen  to  rise  to  its  shallovrest  depth  in 
accordance  with  the  geostrophic  current  principle.  Otherwise,  the  thermo- 
cline as  a whole  remains  level j that  is,  its  depth  at  Eleuthera  is  approi'd- 
nately  the  same  as  at  26°  5l*  N,  11  ‘ Tf,  There  was  no  strong  inclina- 

tion as  found  in  the  Florida  Cxirrent,  The  observed  GF.K  current  of  the 
outbound  and  inbound  legs  are  in  accordance  and  appear  to  have  been  in- 
fluenced by  the  vdnds,  but  not  so  much  as  to  alter  the  current  as  deter- 
mined by  the  mass  distribution.  For  example,  vrhere  the  73°  F isother-iu 
rises  to  the  surface,  the  G’TC  readings  on  the  outbound  leg  v/ere  opposed  by 
the  light  northerly  winds,  while  at  the  same,  vicinity  on  the  return  leg 
the  GEK  curi’ents  viere  follov/ing  the  strong  southeasterly  wind. 

On  Jfey  17,  1953;  another  attempt  was  made  to  study  the  Antilles  Cur- 
rent region.  It  was  planned  to  take  a northeasterly  course  from  the 
northernmost  tip  of  the  ILittle  Bahama  Banks,  Several  fish  attacks  on  tlie 
BEK  cables  so  lacerated  thera  that  thej'-  became  inoperable.  Lacking  this  type 
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of  data  it  did  not  seem  advisable  to  continue  the  cruise,  as  the  correla- 
tion bet^veen  OEK  and  BT  data  on  the  first  ihtilles  cruise  had  been  essen- 
tial to  dstern-dne  the  current  patterns.  Also  the  hOO-=oycle  power  supply 
converter  for  the  Loran  burned  out. 
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